1. Introduction The minimum loss for silica glass optical fiber of 0.16 dB/km1) has remained unchanged for 10 years. A large number of studies have proposed a variety of materials as candidates for the fabrication of ultra-low loss fiber. One ap proach is to use materials whose intrinsic loss is lower than that of silica glass, such as germania glass2) and fluoride glasses3) with low infra-red (IR) absorption, and multi-com ponent oxide glasses with low Rayleigh scattering.4)-8)
Another approach proposes reducing the Rayleigh scat tering of silica-based glasses by adding small amounts of components such as P and F9) and alkali metal ions.10) Such dopants reduce the fictive temperature (TF), which is directly related to Rayleigh scattering caused by density fluctuation.11) In fact, the relation between Rayleigh scatter ing in silica glass and TF (or glass transition temperature) has been demonstrated experimentally.12), 13) Since TF is dependent on the thermal hysteresis of the material, it can also be changed by heat treatment,14) That is, if the material is annealed for a period of time long enough to cause structural relaxation, its TF shifts to the an nealing temperature. Thus, it is reasonable to find that the Rayleigh scattering in silica glass is changed by heat treatment.15) However, it is still interesting to determine the degree to which Rayleigh scattering can be reduced in the silica glass used for the optical fiber.
To achieve this, it is essential to be able to determine the TF of silica glass easily. There are several reports of this being accomplished by spectroscopic methods. Nlikkelsen and Galeener showed that there is a close relation between the TF of annealed silica glass and its 606cm-1 peak intensi ty in the Raman spectrum.16) Its relation to the peak posi tion of the Si-O-Si stretching vibration has also been point ed out. 17, 18 In this study, we investigated the relation between TF and Rayleigh scattering for annealed silica glass fabricated by the vapor-phase axial deposition (VAD) method which is the technique currently used for fabricating optical fiber for telecommunication. (1).
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